Photoperiodic regulation of pulsatile luteinizing hormone secretion and adenohypophyseal gene expression in female golden hamsters.
LH concentrations were measured in serum collected at 10-min intervals from chronically ovariectomized female Syrian hamsters that had been maintained for 9 wk in stimulatory (long) or inhibitory (short) photoperiods. Short days reduced the number of detectable LH pulses during both the morning and the afternoon. Most short-day hamsters experienced a gradual afternoon rise in serum LH concentrations; this rise was not composed of multiple pulses. In separate groups of similarly treated hamsters, pituitary LH-beta mRNA abundance was significantly reduced by short-day exposure at both times of day even though serum LH concentrations rose in the afternoon. Estradiol treatment induced an afternoon surge of serum LH in both photoperiods, and eliminated the effect of photoperiod on LH-beta mRNA abundance in the afternoon. Serum prolactin (PRL) concentrations were not consistently influenced by day length in castrated hamsters with or without estrogen treatment, but PRL mRNA abundance was significantly suppressed by short-day exposure in all groups. The results indicate that day length exerts profound steroid-independent effects upon hypophyseal gene expression, and that the regulation of LH-beta mRNA abundance may be due to photoperiodic control of the neural GnRH pulse generator.